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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid oxide type fuel 
cell capable of operating at a low temperature more than a 
conventional fuel cell. 

SOLUTION: This fuel cell is provided with an electrolyte layer 1, 
a first electrode 2 provided on a one face side of the 
electrolyte layer 1 , a first support body 5 provided by opposing 
to the electrolyte layer 1 across the first electrode 2 to form a 
clearance 5a for filling oxygen between the first electrode 2 and 
it, a second electrode 3 provided on the other face side of the 
electrolyte layer 1 and provided with a function for ionizing 
hydrogen, and a second support body 6 provided by opposing to 
the electrolyte layer 1 across the second electrode 3 to form a 
clearance 6a for filling water and hydrogen between the second 
electrode 3 and it. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Said 1st electrode is inserted so that the opening for being filled up with oxygen may be formed 
between an electrolyte layer, the 1 st electrode prepared in the whole surface side of this electrolyte layer, 
and this 1st electrode. Between the 1st base material formed so that it might counter with said electrolyte 
layer, the 2nd electrode equipped with the function which was prepared in the side on the other hand and 
which ionizes the hydrogen of said electrolyte layer, and this 2nd electrode It is the fuel cell which 
sandwiches said 2nd electrode, possesses the 2nd base material formed so that it might counter with said 
electrolyte layer, and is characterized by said electrolyte layer consisting of palladium-peta-alumina further 
so that the opening for being filled up with water and hydrogen may be formed. 

[Claim 2] An electrolyte layer is a fuel cell according to claim 1 characterized by obtaining by carrying out 
the forcible permutation of the sodium which is the component of sodium-peta-alumina with an electrolytic 
process at palladium. 

[Claim 3] The fuel cell according to claim 1 or 2 with which the metal membrane which consists of 
palladium is characterized by being made to come to intervene between an electrolyte layer and the 1 st 
electrode. 

[Claim 4] The 1st base material and/or 2nd base material are a fuel cell according to claim 1 to 3 
characterized by consisting of ceramics equipped with the property that generate heat by impressing an 
electrical potential difference, and electric resistance increases with the rise of temperature. 
[Claim 5] Water is a fuel cell according to claim 1 to 4 characterized by being constituted and becoming in 
the condition of a steam so that the opening between the 2nd base material and the 2nd electrode may be 
filled up. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fuel cell, i.e., the electrochemical generator constituted so 

that power might be generated by supplying an active material continuously from the outside. 

[0002] 

[Problem(s) to be Solved by the Invention] A fuel cell is divided roughly and classified into five, alkaline 
fuel cells (AFC), a phosphoric acid fuel cell (PAFC), a fused carbonate fuel cell (MCFC), a polymer 
electrolyte fuel cell (PEFC), and a solid acid ghost mold fuel cell (SOFC). Among these, especially the last 
thing is capturing the big spotlight from the reasons of excelling in generating efficiency, and research 
towards full-scale utilization is promoted wholeheartedly. 

[0003] Now, this solid acid ghost mold fuel cell has structure whose electrolyte layer which consists of 
special ceramics, such as fully stabilized zirconia which is a solid acid ghost, generally was pinched with 
two electrodes from right and left, these two electrodes - on the other hand ~ namely, the hydrogen which 
is a fuel at a fuel electrode — moreover, if the oxygen which is an oxidizer is supplied, the electrode, i.e., the 
oxygen pole, of another side, by the catalysis which an electrode has, oxygen is ionized, and this oxygen ion 
will penetrate an electrolyte layer and will result in a fuel electrode. And further, oxygen ion meets with a 
hydrogen ion, and reacts there, and water produces it. Under the present circumstances, since an electron 
moves to an oxygen pole from a fuel electrode, a current arises. This is the structure which a solid acid ghost 
mold fuel cell makes generate power. 

[0004] However, there were the following troubles in such a solid acid ghost mold fuel cell (only henceforth 
a fuel cell). That is, although the fuel cell of a conventional type will carry out the temperature up of the 
electrolyte layer to necessary temperature by the time starting of operating temperature is attained very 
highly therefore with about 900-1000 degrees C that is, most time amount is needed. Therefore, startability 
is remarkably bad. Moreover, an electrolyte layer must always be maintained at this temperature also during 
a generation of electrical energy with a natural thing, and huge energy is wasted. Furthermore, since the 
thermal protection system which can bear an elevated temperature must be adopted, it will become as a 
whole very large-scale. 

[0005] Therefore, the technical problem which this invention tends to solve is offering the fuel cell of the 

solid acid ghost mold which can operate at low temperature rather than an old thing. 

[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention 
person thought that what consisted of different ingredients from the former as an electrolyte layer was 
indispensable. And this invention person reached further the conclusion that it was indispensable to 
constitute so that not oxygen ion but a hydrogen ion may penetrate an electrolyte layer. 
[0007] By the way, as an electrolyte layer in the fuel cell of a solid acid ghost mold, the special thing made 
from a ceramic called peta-alumina is known, and when this is used, not oxygen ion but a cation, for 
example, a hydrogen ion, comes to penetrate the inside of an electrolyte layer. Moreover, operating 
temperature serves as a quite low value from the case where fully stabilized zirconia is used. Generally this 
peta-alumina is the matter in which an aluminum oxide and sodium oxide carried out the chemical bond, and 
that concrete chemical formula is 3Na20-16aluminum 203, Na20-1 1 aluminum 203, etc. Therefore, it is 
usually called sodium-peta-alumina. 

[0008] But, there is fault also in the fuel cell constituted using the electrolyte layer which consists of this 
sodium-peta-alumina too. That is, the fuel cell with which this structure was adopted is lacking in 
responsibility. Since this has the very slow rate to which a hydrogen ion moves the inside of the electrolyte 
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layer made from peta-alumina, in other words, it is for requiring most time amount, although a hydrogen ion 
penetrates an electrolyte layer. So, even if it is going to increase an output suddenly, supply of a hydrogen 
ion to the oxygen pole may not fulfill demand, and sufficient responsibility is not demonstrated. 
[0009] this invention person traced that what is necessary was just to supply hydrogen to a fuel electrode 
with water further using what promoted research further in view of such the actual condition, consequently 
consisted of palladium-peta-alumina as an electrolyte layer. Thus, if constituted, a hydrogen ion will be 
temporarily stored in palladium equipped with high hydrogen absorption capacity, and the very high 
condition of hydrogen ion concentration will always be maintained for a part with the interior of an 
electrolyte layer near a fuel electrode. However, on the other hand, it will be in the condition that hydrogen 
ion concentration is very low near the oxygen pole, consequently the difference of elevation (shade 
difference) of very big hydrogen ion concentration will produce it inside an electrolyte layer. 
[0010] In the fuel cell as which this structure was adopted, this shade difference serves as motive power, and 
the rapid migration of a hydrogen ion of it is attained. Even when it is going to increase an output suddenly 
especially, it conforms to it and the rapid supply only of the required hydrogen ion can be carried out at an 
oxygen pole side. That is, the responsibility which the situation which is not desirable that supply of a 
hydrogen ion to the oxygen pole did not fulfill demand did not arise, and was excellent is demonstrated. 
[001 1] And the electrolyte layer which consisted of palladium-peta-alumina makes a hydrogen ion (in fact 
H30+) penetrate with the fuel cell of this structure compared with an old thing at very low about 
temperature, for example, 300-400 degrees C, with this. Therefore, the time amount taken to carry out the 
temperature up of the electrolyte layer to necessary temperature by the time starting becomes possible that 
is, is shortened remarkably, and startability improves sharply. Moreover, needless to say, since it is not 
necessary to maintain an electrolyte layer at an elevated temperature also during a generation of electrical 
energy, the energy which incubation of an electrolyte layer takes is slight. And since the heat-resistant 
function for bearing an elevated temperature is still more unnecessary, the whole structure can be made very 
simple. Thus, rather than an old thing, the solid acid ghost mold fuel cell concerning this invention can 
operate at low temperature, and does various outstanding effectiveness so. 

[0012] In addition, when this structure is adopted, the interior of an electrolyte layer is in the condition of 
always having been saturated with the water molecule, and in other words, the electrolyte layer is in the 
condition of having always become wet. For this reason, a hydrogen ion becomes the form combined with 
the water molecule, i.e., H3CH-, and penetrates the inside of an electrolyte layer. Then, it separates into a 
hydrogen ion and a water molecule again by the oxygen pole side, among these the former combines with 
oxygen, and this H30+ becomes water. And the flow of the electron which goes to an oxygen pole arises 
from a fuel electrode in this process. That is, a fuel cell creates power. 

[0013] This invention is made based on such knowledge. The above-mentioned technical problem Said 1st 
electrode is inserted so that the opening for being filled up with oxygen may be formed between an 
electrolyte layer, the 1st electrode prepared in the whole surface side of this electrolyte layer, and this 1st 
electrode. Between the 1st base material formed so that it might counter with said electrolyte layer, the 2nd 
electrode equipped with the function which was prepared in the side on the other hand and which ionizes the 
hydrogen of said electrolyte layer, and this 2nd electrode Said 2nd electrode is inserted and the 2nd base 
material formed so that it might counter with said electrolyte layer is provided so that the opening for being 
filled up with water and hydrogen may be formed. Further said electrolyte layer It is solved by the fuel cell 
characterized by consisting of palladium-peta-alumina. 

[0014] In addition, especially as an electrolyte layer which constitutes the fuel cell concerning this 
invention, what was obtained by carrying out the forcible permutation of the sodium which is the component 
of sodium-peta-alumina with an electrolytic process at palladium can be used. Moreover, actuation 
effectiveness and in order to raise responsibility further especially, it is desirable that the metal membrane 
which functions as increasing, the difference of elevation, i.e., the shade difference, of a hydrogen-ion 
density, in the fuel cell concerning this invention and which consists of palladium is made to come to 
intervene between an electrolyte layer and the 1st electrode (oxygen pole). In order that a hydrogen ion may 
penetrate the inside of the metal membrane which consists of this palladium in an instant, the part which 
touched this metal membrane in the electrolyte layer is always maintained at the condition that hydrogen ion 
concentration is low to the degree of pole, during actuation of a fuel cell. Consequently, a still bigger shade 
difference than the case where it is not made to intervene will arise. 

[0015] Furthermore, as for the 1st base material and/or 2nd base material, in the fuel cell of this invention, it 
is desirable to consist of ceramics, BaTi03, Zr02, SiC, MoSi2, LaCr03, etc., equipped with the property 
(positive) that generate heat by impressing an electrical potential difference, and electric resistance increases 
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with the rise of temperature. [ for example, ] By using such an ingredient, the 1st base material and/or 2nd 
base material can be burdened with a role of a heater, and a rapid temperature up system is done by this in 
them. That is, a fuel cell becomes what possesses a rapid temperature up system inside itself. Consequently, 
time amount until the further simplification and the further miniaturization of equipment structure are not 
only realized, but equipment reaches the temperature whose actuation is attained can be shortened. In 
addition, water is in the condition of a steam and, as for the fuel cell concerning this invention, it is desirable 
for it to be constituted and to become so that the opening between the 2nd base material and the 2nd 
electrode may be filled up. 
[0016] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is concretely explained using 
drawing 1 . In addition, this drawing is an outline sectional view showing the structure of the fixel cell 
concerning this operation gestalt. 

[0017] The fuel cell (henceforth this fuel cell) concerning this operation gestalt is replaced with the 
conventional internal combustion engine which a fossil fuel is burned and gets power, and is used as a 
source of power of a car. That is, the electrical energy obtained by this fuel cell (fuel cell stack which is the 
aggregate correctly) will be supplied to the motor for a wheel drive via a controller etc. In addition, the 
purpose for spending of this fuel cell is not limited to such an example with a natural thing. 
[0018] This fuel cell is the electrochemical generator assembled so that power might be generated by 
supplying continuously the hydrogen and oxygen which are an active material from the outside. What 
reformed and obtained hydrocarbon system fiiels, such as a gasoline, and LNG (liquefied natural gas), LPG 
(liquefied petroleum gas), as hydrogen supplied to this fuel cell is mentioned. [ a methanol, and ] However, 
when not asking especially points, such as cost, and the ease of treatment, safety, the pure hydrogen filled up 
with the liquefaction condition or the squeezing condition into the container may be used. Moreover, the 
oxygen which is another active material uses the thing in air. Therefore, when it says correctly, air will be 
supplied to this fuel cell with the hydrogen which is a fuel, and the oxygen which is the component of air 
will react chemically to it with hydrogen. However, also about oxygen, as long as it is with the need, the 
pure thing with which the container was filled up may be used. 

[0019] Now, this fuel cell has the electrolyte layer 1 , the 1st electrode 2 prepared in the whole surface side 
of this electrolyte layer 1, and the 2nd electrode 3 of the electrolyte layer 1 of the same Lycium chinense 
prepared in the side on the other hand as a main component. Between the electrolyte layer 1 and the 1st 
electrode 2, the metal membrane 4 which consists of palladium is made to intervene especially. 
[0020] Furthermore, this fuel cell possesses the 1st base material 5 and 2nd base material 6. Among these, 
about the 1st base material 5, the 1st electrode 2 is inserted, and it is prepared so that it may counter with the 
electrolyte layer 1, so that opening 5a for being filled up with oxygen may be formed between the 1st 
electrode 2 of the above. On the other hand, the 2nd electrode 3 is inserted, and it is prepared so that it may 
counter with the electrolyte layer 1, so that opening 6a for being filled up with water and hydrogen may be 
formed between the 2nd electrode 3 of the above about the 2nd base material 6. 

[0021] Both these 1st base materials 5 and the 2nd base material 6 are constituted from barium titanate etc. 
by the positive ceramics and the concrete target (of course, only either may consist of positive ceramics), 
from such an ingredient -- it can do - a top — **** - the 1st base material 5 and 2nd base material 6 which 
are generate heat by an electrical potential difference being impressed by a feeder circuit CI and the feeder 
circuit C2, respectively, and electric resistance increases with the rise of temperature. Therefore, the 
temperature of the 1st base material 5 and the 2nd base material 6, therefore the temperature of this whole 
fuel cell are kept almost constant by a certain within the limits. With this operation gestalt, since the 1st base 
material 5 and 2nd base material 6 were burdened also with a role of a heater, they consisted of positive 
ceramics. However, needless to say, the 1st base material 5 and 2nd base material 6 may consist of what 
kind of ingredients (insulating material). 

[0022] Now, although the electrolyte layer 1 plays the role which makes a hydrogen ion penetrate from the 
left to the right among drawing, what consisted of palladium-peta-alumina is used for it as this electrolyte 
layer 1 here. Furthermore, if it says in detail, with this operation gestalt, what was obtained by carrying out 
the forcible permutation of the sodium which is the component of very common sodium-peta-alumina as 
this electrolyte layer 1 with an electrolytic process at palladium is used. 

[0023] Next, although the 1st electrode 2 is made to intervene as mentioned above between the electrolyte 
layer 1 and the 1st base material 5, the lead wire LI for taking out the electrical energy produced by the 
chemical reaction is further connected to it. That is, the 1 st electrode 2 functions as a negative electrode. In 
addition, this operation gestalt constitutes this 1st electrode 2 from the porous material which uses platinum 
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as main components. Moreover, it constitutes from a porous material which uses platinum as main 
components, and hydrogen and water enable it to penetrate the interior freely also about the 2nd electrode 3. 
And the 2nd electrode 3 is equipped with the catalyst function which ionizes hydrogen so that platinum may 
be known also from considering as a principal component. Furthermore, the lead wire L2 for taking out the 
electrical energy produced by the chemical reaction is connected to the 2nd electrode 3. That is, the 2nd 
electrode 3 functions as a positive electrode. 

[0024] In addition, water consists of these operation gestalten so that opening 6a between the 2nd base 
material 6 and the 2nd electrode 3 may be filled up with the condition of a steam. That is, the heating 
evapotranspiration equipment which is not illustrated is connected to this fuel cell, and water is made to 
evaporate beforehand by making it go via it, namely, it enables it to supply as a condition of a steam. 
[0025] In addition, in fact, since many fuel cells (eel) are accumulated, the 1st base material 5 will be in the 
condition of having touched base material (2nd base material) 6' with which other fuel cells shown with an 
alternate long and short dash line are equipped, among drawing. On the other hand, the 2nd base material 6 
will also be in the condition of having touched base material (1st base material) 5* with which other fuel 
cells shown with an alternate long and short dash line are equipped, among drawing. 
[0026] This constituted fuel cell functions as follows like the above. In addition, the heater function (rapid 
temperature up system) of the 1st base material 5 which mentioned the electrolyte layer 1 above to this 
although the temperature up of the whole fuel cell needed to be especially carried out to predetermined 
temperature, for example, 300-400 degrees C, in advance of supply of an active material or water, and the 
2nd base material 6 is used. That is, by impressing an electrical potential difference to the 1st base material 
5 and 2nd base material 6, itself is made to generate heat and the electrolyte layer 1 this pinched by the 1 st 
base material 5 and 2nd base material 6 is heated to predetermined temperature. However, this condition is 
always maintained also during a generation of electrical energy. 

[0027] In this way, if a dead work is completed and it will continue, the hydrogen and oxygen (in fact air) 
which are an active material, and water (steam) are supplied to this fuel cell. Among these, although 
hydrogen is ionized by the catalysis which the 2nd electrode 3 has and it results in the electrolyte layer 1 , 
most amount is temporarily stored by the palladium which constitutes this electrolyte layer 1. Moreover, the 
water supplied to coincidence also penetrates the 2nd electrode 3, and results in the electrolyte layer 1, and a 
predetermined amount is held there. That is, water plays the role which makes the electrolyte layer 1 
become wet moderately. On the other hand, although hydrogen is ionized by the catalysis which the 2nd 
electrode 3 has as mentioned above, hydrogen emits an electron in that case. And this flows into the external 
flow way (external circuit) constituted using the lead wire L2 connected to the 2nd electrode 3. 
[0028] By the way, if a hydrogen ion is supplied one after another from the 2nd electrode 3, it replaces the 
hydrogen ion currently beforehand stored in the electrolyte layer 1 . Since in other words the electrolyte layer 
1 is in the condition of having always become wet, a hydrogen ion becomes the form combined with the 
water molecule, i.e., H30+, continues the inside of the electrolyte layer 1 further, and penetrates a metal 
membrane 4. Then, this H30+ is again divided into a hydrogen ion and a water molecule by the 1 st 
electrode (oxygen pole) 2 side. And it meets with oxygen, and the electron further supplied via the lead wire 
LI connected to the 1st electrode 2, i.e., the above-mentioned external flow way, (external circuit) is 
connected with this, consequently water (steam) produces this hydrogen ion with remarkable generation of 
heat. 

[0029] Although such a single string reacts chemically, it accompanies and an electron moves toward the 1st 
electrode 2 on an external flow way from the 2nd electrode 3, this means that a current flows on an external 
flow way needless to say. Therefore, this fuel cell (fuel cell stack which is the aggregate correctly) operates 
the electrical machinery and apparatus (this operation gestalt motor) M connected to it with high energy 
efficiency. 

[0030] Thus, with this operation gestalt, hydrogen was further supplied to the 2nd electrode 3 with water as 
an electrolyte layer 1 using what consisted of palladium-peta-alumina. Therefore, a hydrogen ion will be 
temporarily stored in palladium equipped with high hydrogen absorption capacity, and the condition that 
hydrogen ion concentration is very high will always be maintained for a part with the interior near the 2nd 
electrode (fuel electrode) 3 of the electrolyte layer 1 . But, on the other hand, the part to which the metal 
membrane 4 was touched especially near the 1st electrode (oxygen pole) 2 will be in the condition that 
hydrogen ion concentration is very low, consequently will be produced inside the electrolyte layer 1, the 
difference of elevation, i.e., the shade difference, of very big hydrogen ion concentration. 
[0031] In this fuel cell, this shade difference serves as motive power, and the rapid migration of a hydrogen 
ion of it is attained. Even when it is going to increase an output suddenly especially, it conforms to it and 
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only a required hydrogen ion can be quickly supplied to the 1st electrode 2 side. In other words, the situation 
which is not desirable that supply of a hydrogen ion to the oxygen pole does not fulfill demand does not 
arise, and this fuel cell demonstrates the responsibility excellent in any conditions. 
[0032] And it consists of palladium-peta-alumina and the electrolyte layer 1 which is in the condition of 
having always become wet makes a hydrogen ion (in fact H30+) penetrate with this fuel cell with this 
compared with an old thing at very low about temperature, for example, 300-400 degrees C. Therefore, the 
time amount taken to carry out the temperature up of the electrolyte layer 1 to necessary temperature by the 
time starting becomes possible that is, is shortened remarkably, and startability improves sharply. Moreover, 
since it is not necessary to maintain the electrolyte layer 1 at an elevated temperature also during a 
generation of electrical energy with a natural thing, the energy which the incubation takes is slight. And 
since the heat-resistant function for bearing an elevated temperature is still more unnecessary, whole 
structure can be made very simple. Generally, rather than an old thing, the solid acid ghost mold fuel cell 
concerning this operation gestalt can operate at low temperature, and does various outstanding effectiveness 
so. 

[0033] 

[Effect of the Invention] Rather than an old thing, the fuel cell of the solid acid ghost mold concerning this 
invention can operate at low temperature, and improvement in responsibility or startability, energy saving, 
and the simplification of structure realize it. 



[Translation done.] 
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[Drawing 1] 
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[0 0 0 7] BM4Mbn9ojlHWAtc«(j- 
■fe 5 5 v 6 tlTtetK Ctl*JS^fc«£ 

ffivfflfcfc*. C©<<-^T;l/5f-{±, -ttlC, mt7 

^>T, ^-O^Wftft^Sfi, fck%.\£3 N a 2 0 — l 
6 A l 2 O 3 •f'N a 2 O- 1 1 A l 2 03 &£X°&Z a 

40 TV^So 

[000 8] fc*^, CW^hU^A-^-^T^l/S^ 

ic, MDOWBSSTSftft-p**. -^n^A, HJ7J 
so hftv>„ 



[0 0 0 9] *SK§#f±, C o Lfc*1f C^THfCff 

wmfoftitmTLtz^vv L>K-B$mcWx.z>ti. mm 
cooio] j*=«jss«fflsnfejttR«jdn?H:, com 

ft D, *«'f*>©fiiaft»l636l«Rll!6fc 

fts„ «$ic, aa*ftteitt**tfj:SfcLfc«^-et>, 

*nicapjS L T , ft ^©zkSS-f * >«lfeJRaffitu 
A<jiv^03b>ftv>tvoft»*L<ftvtti«^i:sci: 

[0 0 1 1] fit, Cfttfcfet2|c»J60«SR*»Tf 
It, /^^A-^-*7;V5±fr£«$£nfcS8?Si 20 
Jgtf % cn$T-<Dt>OtCj:t^Tl^ltfgV^a, 4fcA 
tf30 0~4 00'Cig^ 7k$k-(*l/ (JUlfcteHs 

o+) «a»^««. ift^r, ^t!iRrtii:ft?,ST- 
tc> o$ omii¥SJB*mg©i&gi: ©km 

*MqB4©T», *»©«IJB«««>TlB*ftt)Ofcr*z: 

* * s ft«n^»***-r *„ 

[0012] ftfc, *«uB*afflbfc«^, ««?»/!© 

*ntf, «?«ittiit«iaoft««fcftoTv^*. c© 

T\ -Tftfc^Ha 0+ t%r>Tm®?2> a C<D 

H 3 o+it, WMifflil"Plftf**-r*>i:*»?i:fc«' 
KU Clod i:«#bT*K:ft*o ft 

[0 0 13] *«UiH\ C 5 l/tefctflfc:»-3^T4Sn 

ss©— ffifflatc^ttenfc^ i otgffits c©gii©» 
«fc©MK, ^*7W**fc»©«^*«B*«n*.fc 

•5, t«E» l ©«**i*A/l?, IWB«WK»i:»ift-r* 

* o mvztircm i ©3a*f*t, «mwnatm<omm 

Wit, d©S2©Sffit©Hlc, ***tfzkil5*aSR 
**fctt©2SHbWBj«2snSJ:5, IWBJ82©«S*» so 
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A/P, ttGWiHMI i: JWif & <t 3 »»J 6 nfclg 2 ©5£ 
»»i:**fltU KldMBIffKJItt* ^7^A-^ 

[0 0 14] ftfe, *»WlC«S«»«?l!!%««-r5« 

5, Sfc, AW*!**, Rfc«*Ftt*»c[RLk*-e*;fe 
46, *H£«518ftfit?li, **-r *:✓»*©*« 
a-rftfc%«B)til*itt*:*-&SJ:5«0ir*, '^is'V 

i±frt>%z&mmbK mmmmtmi(omm cmmm) 
mimrctiZo comm. j tn*^ft*-&Tv>4v»«^ 

* K> feSt^#4zg^M*^USC £K4£o 
[0 0 15] efc*»W©«SR«l!iK*v»T«, Sgl© 
3a^fe«fctf/Sfcttfl! 2 WEffBlftlSft 
Scli:tc«J;oTM^L, fro, iaSO±#t#^Tlt 

fzt%-ti£B aTiOs, Z r Oz , S i C, MoS 
iz, LaC rOs 4iffr£«j££n4fc©T'fe3C i: 
C5LftMSffl^5i:kT% Sl©3£# 
#fe±tf/*fcttJB2©3a*f*te, LT©& 

A#-ff*±#*. -rftto^amwftti, ^ni#©rtgp 

KS3£#S^X-rA*JMiL;fcfc©fcft3o C©^, 

t*4<, *B««fffl6prffifcftsia*K:ar**T?©WM 

[0 0 16] 

[%B^©HSS©^Si] WT, B 1 «:fflV^T, *^B^cd- 

[0 0 17] 44lllBnilcft«jmWfi (JWT, 

*#*IB*©rt««Hte«to-aT, *WO»*«i:LT 
fflV^nsfe©T?fe5 0 -TfttoS, *MHWt (iEWlc 

*iiigi6ffl© ; e-^-tc«^^n^<ii:{c45= 
[0018] *tg»m»a, g«Ki»*«zk«fcj:tfl» 
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X LNG (?g{fc3c2$#X) , LPG (jfcffcSJtiitfX) 
ft if ©Kft7}<^^^^*3fK L TWc £> ©tf W P. *l 

p^fr ft^t§-&tc «, m<tvm& a w±E.i%tf.m-C'®mc 

C0019] ?T«titii, ^Mm^MmtLrm 
mmm 1 , c nnmmm 1 ©-ffi<iik:^tfe>nfcfg 1 <o 
mm2. i3ic< 1 <r>®mm\cmw intern 

2<DWM3*^?%><, lM?fl/f l i:Il©t!2 
£^£14, 7<^<>A;fr5ft3:kM^4*VrtE£-ti:e 

[0020] I(t*IflliB> m 1 <03£}f ft 5 feitf 20 

5 J:?, |g2©«S3£r&A,T% MMnmi ZMfaTZ 
[0 0 2 1] Ct\Zmi<D3iftfc5l3£Zfm2<Z>3Lmte 
7SU?Aft£fr5«/£2n7-c&cDT s &3 0t?3A,, v^-r 
W o Co Lfc«^e>T*#±#oT^5Sfl 1 ©£#ft 

5tsi^2ff)jjfft6a, ztiztx&mmssc 1 
u fro, s«©±#t#-=.Tmmsm^ii^:-r§o 1* 

*JC, fg 1 <D3£&ft 5*54:0^ 2 6 ©jgfi, L 

fc*^T#jTOm^£ft©i&at4, ^^^HrtTia^— 

5&c«fcn3o ^Sfcffi^T'U:, ^ 1 tosatft 5*54tf 

©satftea, v^fts*m mmun) *^sucstx 
[0022] $r, mmnmiit, ym-f^y^m'p, 

«ft?H«li:LT, 7^^?A — ^-^T^S^frt.li 
^nfcfeO«rfflv^TV^ 0 MK:t¥L<B?i:, 
7£ttT-{4, 1 t LT, C*< -fiSftft-7- h U 



[0 0 2 3] Jfcfc, fill ©11112 ±»LfcJ:5EW 
IBM 1 iff! 1 ©5S§ft5 t©^IC5>fi^ti:5nTV^ 

-fc&Dm-tfc&CDU-FilfL 1 #aSR«*VCV**. O 

«HBtt-i?tt» c©»i©««2*, e&fc^s&aa-fc 

•T**?lJt#»*»&«ll*bTVS. Sfc, If§2©itffi3 

ipsiaic, Sl2©«ffi3»7kiS«-f*>'ffr*Mii« 
flB£fll*.S. JEKSB2©««3fc:H:, 9£ 
Cft«Mx^;l/ip-^3? D fc«>© U — KIR L 2 
l?tl5„ OS*), »2©««3ttIE«fcLT«a6r 

[o o 2 4] ira*T, *SlffiJ&l8T-{4, *#, tWR«o 

««T% Sg2©£i§ft6£:§l2©«S3i:©P.g©£|5£6 

[0 0 2 5] ft*. Jlfglcyu $fteDj|»^Wfi (-fe;W 
WttSWOf, H l (O^Jf 5 (i, H+, — j^OSSMl 
fcT35%^-ft<D»B«*«Hi* *3E» ft (» 2 ©3£itft) 

[0 0 2 6] ±l2©cTi: <*^*nrc*mpii?tfi{i, ^ 

(DZoKMmTZc, ft*j, }g*K J ¥»7jcOftteK5feft-a 
T, j^SJfi^ft*. ftlcwmw i fcn^orSS, fc 
tAff 3 00-4 0 0"Ci:-e#i&£-&5£®#;&£ft\ 
Cntli, ±^L/fc^l©^:#fr5*itJ : m2 03:^F«: 

•rftt7-&^ 1 5 *5«fctf JfS 2 ©3mf* 6 * 

as 1 <D3z!»ft 5 fe±tf* 2 6 (LStttlftUW 

[0 0 2 7] c 5 LTip«Bf^H*^TLfcft5«, M.^ 

7k (*&*) **«mwfite«ie-r*. c©3-&zk 
sris mps* i csstf, ccowmmm 1 ^*^-rs 



(5) 
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hr, fcmitm?*mii-rz B *L?ctit>\ at2©«« 
[0028] tczr\ mz<Dmm3f)^^ic7km^ 

if. 1 liMiofc«ffitftoTI/^OT?, 7j< 

*-r*>tt*#*fc*s^Lfc»T?, -r*t>-&H3 o+ i 

5. *-©&, COHs o+a, SIOSI (MRS) 2 

comm. 3&»*D©5a!J*flE-3T7k & 

[0 0 2 9] C 5 Lfc-aOfl&SJ&LTttMLT, SB 
2©a«3*>5Sgl©«ffi2tC^oT, fl-gPSfjIB* 

[0 0 3 0] COJ:3fc*3feMugJB"pa:, VflVKJI 1 fc 
[00 3 1] *MMM«n?H\ C©»*£iWK1Mj fcft 



T#5c WVMfcfctltf, &i!M&^©7j<sg^ *>©«*&# 

2|sjl8i^«?l6ttV35>^**#T?fe«tlfcJ5S!Srtt*» 

[0 0 3 2] ^-LTcn^tfel;:, 7* 
7i?'i7A-^-3'T;i/5-7-*-'e»^fig^n. «^fflofe« 

##cig^iSS, fc:t^.tf3 o o~4 o omarr-, 7j< 

aW*> (HfgBcteHs 0+) *»ii£**o Lfctfo 

wtjw*«fc:ift±ra. a«ocfc**»6, urn 
ffim%i><o ttzcttf T-zzo mux, ^m&mfc 

[0 0 3 3] 

cftS^©fe©J:&fc{MT*f«&Wra&D» JS* 
tt^teIM4©ft±, #x*/U*-, *LT«ift©1«*fl: 

[0ffi©ffi¥ft^] 

[0 i ] *fm<om&Bmcmz)mnm<DM&*fK-r 



1 nmnm 

2 se i <Dwm (.mmm) 

3 £2 ©mi mmm 

4 

5 « i ©3a«* 

6 SS2©3a*f* 
5 a. 6 a £1® 

C i , C z *&Sle]gg 

Li , L 2 U-K* 
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